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Table 1 : The score test used for the evaluation. Here FAR is False Alarm Ratio
and POFD is Probability Of False Detection.

Table 2 : The MTSAT observation time lists that matches with OMI observation
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Table 3 : The results from the score test.
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Figure 1 : (a) background brightness temperature of 11 #m(filled circle) and
12 #m (asterisk) (b) background brightness temperature
difference (BTD) between 11 and 12 xm for Seoul. (¢) and (d) is the
same as of (a) and (b), respectively, except for the East Sea at
131° E and 37° N. The line in (b) and (d) is averaged BTD over 24
hours. The time in x—axis is in UTC.

Figure 2 : Flow chart for the Aerosol Index algorithm.

Figure 3 : BTD, BTV, OMI Al and BTD image on March 1, 2008.

Figure 4 : BTD, BTV, OMI Al and BTD image on April 8, 2006.

Figure 5 : Regression coefficients for OMI Al and BTD and BTD=* with respect to
threshold values for the period shown in Table 2.

Figure 6 : 11 pm — 12 ¢ m brightness temperature difference at 00 and O5UTC on

8 April, 2006. Green and blue colored areas are at OOUTC, and blue

and yellow colored areas are at O5UTC.
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1. /&

T S w5l FE Ao E A gl A Aol 200mm o8kl Hx A
Aol Fuugdyt unAlEtelA wRAISLE o] A oA A HA ST oM Tt
nigo] vy tf7] Fof w2 ko WX 9 nrt FRete] HAFES Elal de dolrts
AAS @3ttt o S A A AFAATFAE oA 20059 LERE Ed) AR Qe Far
oAM= shafl FHuf 18177 o] Wol] HYUARE Wi 165o] AMLsty, &5 44
Walslkal, Heakge] st S 73 o & - FH JHE 3y a9z g
A A5 el Ao 7x3H o] Hof o2ty HEH(IE S 5, 1989). T A 1H
WS o ® 20008 ~2004d FAMuE] A FHS AEXANSE A3 35.4%7F
o+ 2 ZE ZE FALR Q13 AskS ke Ho] Q= Zog FALEQY. FH o FAlE
T, H, dFuE, 3, JIEFE ARl 5o9e] W] T $EE TEE Fole o=

NS o] &3t dojrE B Eia% ofel e U o &gttt AejdL & I}
AYEZE Ztom ) AR EBSF kel o s e WRAE
] 2] Oﬂoi?.f: 2 ] of Agsttt(Torres et al., 2002). Z1eivt #}9]Ad &
ZEA A 3 A o) Adel wls) AUA A srks W o] Qo
ol g5+ I 7 FAdoln Tyt THA RS Al Ad el vlE] A A
o8 F2 AXE YR uiEd ’\}Uhjr ?z% Aol MmN EE JHY. 9
ng o] Y E ol &3 dojEE S AXNAIETE 9 g SA 9 A YA Ao
st sle] o] Fo] Xt} (Fukushima and Toratam, 1997; Kaufman et al., 1997; King
et al.,, 1999; Mishchenko et al. 1999; Stow et al., 1993; Torres et al.,, 2002).
Ao A E o] &3 ooEmE B = oo2EY AR o] A7) Wil
AbsE AE7E wjg- Ao] eojg2dE S WzkeA gvh ey Ak A A A
717F AREAQl oojz&H g 7] wiEe] ALHE ol &3 4 WRlo]l e oloEE
S Ho A o2 gidolth(Ackerman et al, 1994). T 2] Aoy 7hA G

S wel B AR WAEES 1A Aojn ol ® BT & e FWE AL

2717|419 M -1 -
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At
AQME o] g3 dojzd Bx= 7)o FH g dAIst= 3.7met 11m A 6t
7] %9} ZFo] (Brightness Temperature Difference: BTD)E ©] 83t} (Ackerman,

1989). 28yt 3.7 m AEE Bl AL D9 Ax 25 & FFS W] i
o] AES o]&3 dojEE HX = F A5 FHvtth & g E WS Prata(1989)9]
AATE 11 met 12m A ¥ x99l Afo]E o] L3} (BTD). Wen and
Rose(1994) 7} Gu et al. (2003) 11 me} 12m AE B7] 252 Zol7t tf7] Fol
Fishe o2& 3% a2 Yeya, 753 22 749 45 S yEhdd
= A5 Advanced Very High Resolution Radiometer (AVHRR) of Agslo] spakA
ool 2 &2 =7, FIFA, FTAFS AESHATE Gu et al.(2003) ©] WHE
Moderate Resolution Imaging Spectrometer (MODIS)oll % 8-3fo] FofAlo} %] &9
PALE ST 28y AbEE dolE2E 2 ] BAF 2do] 9JY (EE ARES
AAFel FAA T, A7IEE, YARSE, Ax ] Al ot 10~40 % H =9 H
T & exE M /\/\q—-]— gk A sk 71742 BTD WS AVHRR A&
Agstar Ql=dl, Ak 52 EE fsh BAARE -0.77 K& itk 28y o
37

=

—

AR col2Ee Fetd 54, A%, w19 dHel d&FE e Aot IenR
A AGAAIREA o7 Wshy] witel o]o] tidh st BAgo] F g st

o2 &o] EAISHA] AT 7] Fele 717 4 EASH] watdl A A gk

% 7] ZdHiell wet BTD A gke] @2k
A 93 elere 247 vl |
, HIALE 5ol wel BTDS A Alfk
Eﬂﬂﬂ %’ﬂ'ﬂ‘i’i‘:}. Tk oojz&o] AT W, A AR EA4 1%, I293 BF o
7] ZdEfel wek o 5 {F
FholA|otef] JIE w| X = A AlFolth, MIAE FA4E Y8 AFEE 7] SAF 2d
CCSR (Center for Climate System Research) |4 7}%3F Rstarbb ©] ).

3.1.1. RAYgExs

RstarSbi AHEAHe] =] mieb tpat 9 ARE AT 5 Aok B 74
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BTDgke] Fo1x1 ekl AAPZ4 (0 o, 2149 A474(0), 4 wA=(a ), 0.5 mel
Mo ool &o] FE FA(T 5,,,), AED 228 WEE, &

&3} FEo A 2%, 295 79 $57] REe uheh o€l Wah=A B4
BB 49 ARAL 1004 8071 T, AR A FAE 04 28

G AL s B PR e B4 AAE 271 A8 A4 AL A3
WE §3 $5E welstel ANsiol Btk B AFelME MODIS M9 gl mE
W g4E westar

BN
>
N
AN

= | olFojx] 7] SJeEiM= cloj®=&Ee A7) HEE HAtshs F8HE
REol A oojzE 4 4 wE FEE 5SS dofof sttt o2&l A
= © A% A=l AdH. AFdoly tiFAe oz A7 #x
£ AA3=d power law 7] X7} AFH7]% 3t (Toon and Pollack, 1976), °l
oEzE&EE0 MR uUE =8 s T3 IAIUE s 1EEte] ve EE A7
WEE7} AHEEZIE St (Whitby, 1978). o]9} o] gxke] 77] #xE skt 52 o
el Jhe] RES R ¢ Q7] wiEel & delMe o WhEol 0.256-2.0 mE G
FFol 7hssta, 7 MY REE 7HAE A7) X (bi-model log normal size
distribution) & 78 g 4 (1)o] A=A o] Aol Yeh= F 718 B== 0.6 /m
olgtoll A stte] Hiol yekbbar, 0.6 m ool A B skl H o] yebdth

2 1 Inr—1Inr»
dlm’ nzz: expl 2( S

Z

vz)z] (1)

o]7]A At i & ol EES 7} Bt AE Yyt o714 ¢,
2 oo]2 &0 ¥

v, 1

[‘:LI
o
o,
o
W
o
=

A Qizxte]l ¥y FE(volume concentration), #

i, Sy S Inre ¥FE HAAE eERATE bi—-modal log normal 37] #3Eo] So]7t=
Hre A7 wol ma HYdw 20019 3€9 209 erdHE xog]
AERONET (AErosol RObotic NETwork) A&E AFE3tgch AE8d 2d 9g Hybs=

C,,=0.212768, C,,=0.591440, 7 ,,=0.096918m, 7 ,, = 2.379725m, §

=0.528396, §9=0.629815 ojt}.
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T8 ofo2&e Fezd SAS dAF 7] FEER ol 24 AT % A

tt(Sokolik and Toon, 1998). & <A7-ol4 A& Rstarbbel] W&E coj=&
A 54 ARs 2 UAE B4 AdetA o2 cl2E ARE A V] WE
7] BaAl 24 29] kel HITRAN (HIgh—resolution TRANsmission) 2] ofo] &
A5E A&, FAF AAE FASE EASAT. = AFEA oA g
PN o) 3].7301 1~5ﬂm Hool A Hojgte Yela, 2me A4 AHAAS Helth
(Chun et al., 2001). 3}t ¥ == Si0,, Si, Fe, Al, Cacl¥, 1 & 60 %7} Sio,
o]t} (Goudie, 1978; McKendry et al., 2001). 121} A} Aol =7} & 99 FE3)
A FALAE B A9 100% 7F o9 A dASio)017] wEell &b dAE
Als] A dxte] 24 ATE BAF R oY A5E2 AR (Gomes and
Gillette, 1993).

J?‘J r PN
_Ilm

ml‘> =2 o 1o

3.1.3. 43

1) oojz2E& Fiel we As

7] ol Rl dAE vlEste] sakAl, YA T vhgFs TR oloj2 ol
EAETE 2B RE ooj®mE 4 ARl wE BTD W% Wstel 11 melA e w7
%= (Brightness Temperature' BT) ko]l A% Lowtran—79] 7]1%3 7] =
g9 WEE ARSI, U719 5% wxsh ti7]e] 4 BEFZS US BF HTFE AME
steleh. 2173 9 ﬂﬁﬂﬂr B k2 iyé%‘—&— 40 = nAsler. o] A7
of Syt ZAHE HS5T W dWtFl AR Ags v FAS 9 AFEEHA
ol SPAbA ool &2 WY WAYZOE QlF =2 oA WEHY =2 ke =
9317] wWlEe] 10~15km o EAscty 7Hger9 1, g QA= 0~2 kmol] A sk}
L 7HEEAE 1 o] 9]9] ooj2 4 QA= 3~5km Abelo] EAsU L 7Y S A TH(Yu
and Rose, 2002; Shaw, 1980).
oojz=&e] Fet4 FAZE 04 W, = w2 o] AEd @ BTD+= 0.8° Ko A%
Bl Prata(1989)% BTD ko) °KEE‘r 2-& W& kA ooj2E, 0° KRt
WE FEoleta Btk gy B B ARE 00 KREY B8 ﬁﬁlﬁke e 2
. g8P2 0 Ko AAfew OME E‘Xlé}—t— dlel= sHAIZE Q= ASE AL
doh o2 FeA FAE S7HA7IWA BTDE Wst J=E A8 Bttt a4
TA7} Z7hE = ok S wol wid U= 01101 2 29 #E 2l

&% % A7F 004 12 F7Hstls Wl A9 da= 0.8 Kelx —-1.9° K= 7FF
Helz Wskelalar, sAA oojz2f&o] vgor & tﬁi}%—% HAATH 11 mell A <] gt
25 WA gArdA 7 2 BgES B Rk sl Aol Z2 w] %
Aok 2HEE oojz2&e] 4 Al wel BTD#e] Wst A+ t=7]
gt ooj2E JRIE 2 FHh

F?O

11

>

o rr
o
2

o
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2) Bk 21449 A wE W)
T A A A7 'k Az AT Hge WLl 2
S WA Bk A7 Wl o] wE BTD9 BTE W s 4
Hkth $14de AAAZE 407, AT kAol W AHE 00 2 IAFAAEIL,
FH7g7to] 10, 30, 50, 80" & wf F3t4d FAo] wE BTDSF 11 melA 2] BT wgh
]
]

aﬁ

orth, BTD# 11 moll A 9] ¥ &x= gk Az wste] wel A 3S Wakx
Skar, Fsrd FAo wEtA = WMt QI ol 11 mel 12 mo] A LA Afgol”
ol gl 9SS A ¢4r] wFola, ojyst 5EF o7 A ofgte|w &x]7} 7}

Azrol 10°d w 0.6° K, 60° 4 w 1.2°K=Z 0.6° K9

7bsbd BTD #2 1.2°K .
0.6° Koﬂﬁ -3.6°KZ 743 19
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rlr
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=y Fapgdo)zt dolA 1, 12 mBet 11 mm Aol
BTQ} BTD3tel zto] = ECﬂE}. o] 9} L& A A &k
TS A A AT 99 AL B TS v A 7] ditel AAR AE
o 93 o]t}

WL

-

_gh

o)
Lo
s

rlr
o
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1o

Y
o
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f
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o of
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A}

X £ BTD #H3}
A}

7] BAb Aol &S 771 Wil 1% wE BTD
o] Wz sHTE bS] EAl axe] wel BTD gk oFghe] #olg Heltt. 3
A7E 0~2 km Atolell &A1 A9 #3 FAZ 19 @ —1.9 K9 & Jerdida, 1
T7F S7hg55 BTD @2 AR 55 diSolA st 0.5~5.0m =719 A=
3.5~4.0kme 1EWS wet HF S-S AY FobulgahA 58 th(Shaw, 1980). ©]
2 of A EO%%;J\—K—OI %Wﬂ 0~5km Alole] FEA1gt w BTD#S & W37t 7] o
ol EAa%e uE BTD#S W3y tE Adxbed vl& FAE de=z Zrha st
741:}'

>

M
=
=
kit
2

£ 8
¢

M

=
-
=
-
7

N
o~

= B
=
k

ST

4) of7] ZgEfel W& BTD W3}
1T U7 dEs 7Y 259 55
IHEE AEYE, JEEE fr|e BExE

j
oAF, L% AL, a8a US BFo % Uo] BTDY AAR WH3ls 248 wrt
TE A Aol M e 0.4° Ko AAFS B, x| go] 7 =& 2° K9
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BARE Btk oloj2&9 FeE FAV ALdSFE E2FE 7] A wE BTD# S
zolE FAEE Ae & F Uk olE FE ET ul7] Aol wet A He
FeHoz Wt AL B F A

olgst AAR WIE dovi= FH ] A= FAAA AAE] FA s Eokth
Ay gr)e AdA ex9l £x9o By v oxEu BTD AAg & 9FS
HHch B 7] BEE US B30 34 AA 1, AxW 255 275~295° K 7}
A 5°K 2tAo =z W3l A7|dAM AdFog Zeg TAAAT B3 F571E A EofA
5000~20000 ppmve] Wz =0z ZA42 Ax A AT AEd 2571 295°K
o wjel 275° KO‘ W AAEES 22 0.8 K9 0.6 Kz Ze Wzts Byt w3k 3
g A et E s A Askrh ey 9 vk wskel A3 54wt
AxH 255 & HSES 7HA7] "] AAE] WHees g F AoE Amdr o
719l 57 X e E =% wxdd vE F o s H&ﬁ%é}aiv}. T
o mEk AAGe] 0.5~1.8°KZ ZA wWslsk 2ol w3 gn. A AT o
BTD+ 0.0~-3.0° K9 #t& ®lvky & wf AAgko] 1°Kolde] wstydE= oF 30 %
o] o5 7HAA @t webx BTD AAG Aol 718 57 +X5 T84 1L

g ojoF S,

Ir

AEEE 147H4 SAHCZ E7/st 11, 12 melA #53E H=
1 ARE olgstel BTDO vA= Jd= SAsIH Axd e
S  (1998)¥ MODIS USCB Emissivity L1barary(http1//Www.icess.ucsb.edu/
modis/EMIS/ html/em.html) &] A5 & HlEF o= AFEsQlith AW EA we} BTD
o AA#E AEFY. AxH WEE o 11 met 12 me] 8] =9 W3k 2h7)
2.0° K ooz AA wWasta At 18y 2w e met 11 met 12 m)
WEEC]l M Wgksta glerwE BTDE A% I W3t Fo] ax on dnkxow
BTD ZAA# oF 0.4° K2 ¥ 5 Holx v}t 28y #HnfE ¥ (Arid bare soil) 9
735 BTD ZAA#tel 71 @A vHetvda =3 45 A9e Agsta o A x4d JH,
53] 25 A9 vlus ®oks W 1 A= 0.2~0.3°K A= vl S yERdh
Fatell &) BTDS W3l Jrwob nlwste] o 10 %9 o35 7FAA dd. =3 w3
A5 AelM W=Fo 9§ BTD AA# W7t 24 yebva v 28922 Axd
o] 5ol mE BTDE WistsE agslof sttf= AS RojFEr

IS Avuw Azl we BTD @ol Wakshy 9l
= &9 ghg walth Hue B4
ks

xHel xe} UAs #o] ltk. MODIS AR E ©
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£33 5, ofF % HstE AHHGES W A= 30 KA BA= 700K JEE AA
H3lska Qlth(not shown). ZZ3A =, ot A ¥ %o wpE BTD W3lE Ay Het
t}

L BARe] Aol 8 4= Qe HulE EoF x| oo A A xH %o weEt -1.6
*KellA 0.8° K7bA] oF 2.4° K A% wW3lstar ik olgdAl & W3 4=+ BTD kel
100 %9 x5 x23e 4 9la, A3 7] AHE o2& Xdo

=
T v ke HEES 7}77}% l:v‘/"é% Aefe] A A wd %EOﬂ e} —1.3° Kell

2 BTD #2 dldrt) dFoA wzdsA HEtsls o2 AlgsEvy, BTD AA# A
=]

A ) AxHo I A wet 2ok 94 X Ew JRAFEZE 0ol A
0.087hA] Wgte] we} o= Jwo] NHEE 7 E=Xd el 248 Bogch A xd wr
AF=7F 04 W BTD #< 0.8~—-6.1"KZ X1, 0.08Y o) 0.6~-59°K9 #S 1w
At} olg} #Zo] A :mW WiAE | wel BTD e & e wx ok vwl AA S
0.2° K¢ &2 g7 Ak 11 me 8H7] %A A xw RiA R el 1-5° K2
M7 ARAA T 12 m= o] Wishy] wiitel BTD e ®Wist F=+= #girh Axd wt

o]
At &gk BTD k8] Wsh= #opa] FAJEE 2 A

o
fru
>
kil
it
0

3.2. A=Y (Methodology)

o]l2H o F BTD WY =
Al A 914 AR, di7le] Q4 1%, 19 And 259 FEel w4
A AA s o AAge Adestpel whel et FAF 4
u, A EAEHA ke 3FaolA Al !
A3k Fhel wEba] wWehy] wiEel dEA R AGHe BAUS A 4
A T Atk ol A ©

i
>
Y
1

o] Fo] It} (Hauser et al. 2005). % = d
SolA 7Hd AS grow Adem ozt o]g vlzg A= 7t ) >3t
h1097re] Ad 10 T 2 AR 11 pme] HUEH| s ok FASAE
Aolstal FAe] BTDE 1 3tAiolAe vl AAAZ(BTV : Background Threshold
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Value) 02 Ao\t SA7L BEEE A7) 7 Bdoln 7o) A&How Ase
oA7lelER 1 pme) W eEs) gt w wot BHELe] A1 b Axen
E HoF 7leAde] woH, FEolY #5719 9 7 A4 Bt B 5 %le

u® o] AfE AYsta® Yottt
gy gAY T TR £ dFE AT we
o] e M F Utk ojst Ag AUF A F glo
st 11 pm 9 12 pme] B7]2% 2Fo]7F 0.5 o<l A
woktka 7R etal 1 gks AbAlg &, 1 o]9]e] AR elA 11 u
o} GAle] WY& Aol E HiAFAAIZt R A oSt

b= Jlol M= w7 A Al gke]l st
122 2 cloud screeningS afof
= S Y 9

m =

o HAeri2eE &

3.3. A=H4

a9 1 3 AHE ol &l A AN B st FE 72 AgbE 11
pmF 12pm ¥712% (Fig. 1(a) and (0)) &t 7 ¥7I% o] (BTD) & ROl Ut
(Fig. 1(b) and (d)). A& 22 FA9 A5 3 2o A9 7P 2571 231 dF 4
A 7P X7 sk o] AE S st A oA #5HE L9 vl fFARsH sk
o] A oFF Bt 2EwWigs A fith olyst Sx ¢}k g FHF Fot 2EWsE
A B=2A79) g FAIES HojF= Aow AlEd wWiAAAZY AFHEE BojFa

tt. (http;//kma.go.kr).
Cloud screening H}A7FA] A wiAZAAGES FAE EA8E o BTD kel wl &
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Fig. 1. (a) background brightness temperature of 11pum (filled circle) and 12um

(asterisk) (b) background brightness temperature difference (BTD) between 11 and

12 x#m for Seoul. (c¢) and (d) is the same as of (a) and (b), respectively, except for
the East Sea at 131° E and 37° N. The line in (b) and (d) is averaged BTD over
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Table 1. The score test used for the evaluation. Here FAR is False Alarm Ratio and
POFD is Probability Of False Detection.

observed OMI Al
Forecast yes no total
Pixel for yes Hits(A) False Alarm(B) forecast-yes
BTD" and no Misses(C) Correct Negatives(D) forecast—no
BTD total observed-yes observed—no total(n)
Accuracy = hits + correct megatives

total

BIAS — hits + falsealarms _  for ecast 'yes’

hits+ misses ~ observed ’yes'
FAR— —Jalse alarms  _ _ false alayms
hits+ false alarms for ecast "yes
POFD— false alarms _ _false alarms
correct ngatives + false alarms observed "No
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ol&& Wt ol9f &2 AL S35kt B53A0 “yes", "no"ol WF 2X2 R
X ¥ (frequency table) & w3 (contingency table) 2tal Sty #5314 9] yes, no +

OMI Al Z=E5 A3l
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OMI Al= 1.5 o]¢<d wf srpsta= goskglom, BTD+9] AA%= 0°K, —0.1°
K, -0.2"K, —0.3 K, —0.5"K & yro] AFAFE AEe3lar, Ao Table 33
t}. Accuracyt perfect score 7} 1¢]7] W&o BTD+7} 7<= BTD®RH | H]& ol
dE 2S¢ 4 ok Bias® A% perfect score’b 1o]i 1XHTE 3
overestimate, 12t 2& Z-9-E underestimateE EFHATE

off md

Table 2. The MTSAT observation time lists that matches with OMI

observation time (time in UTC)

3l MTSAT observation time OMI observation time
1 2006/3/26 0433UTC 2006/3/26/ 0429UTC
2 2006/3/27 0333UTC 2006/3/27 0334UTC
3 2006/3/28 0433UTC 2006/3/28 0417UTC
4 2006/3/31 0300UTC 2006/3/31 0310UTC
5 2006/3/31 0500UTC 2006/3/31 0449UTC
6 2006/4/07 0333UTC 2006/4/07 0317UTC
7 2006/4/07 0500UTC 2006/4/07 0500UTC
8 2006/4/08 0400UTC 2006/4/08 0400UTC
9 2006/4/22 0433UTC 2006/4/22 0415UTC
10 2006/4/23 0333UTC 2006/4/23 0319UTC
11 2006/4/23 0500UTC 2006/4/23 0458UTC

Table 3. The results from the score test.

Index Accuracy BIAS FAR POFD

TV BTD BTD=* BTD BTD=* BTD BTD=* BTD BTD=*
0.0°K 0.764 0.737 1.740 1.849 0.602 0.640 0.220 0.248
-0.1°K | 0.806 0.864 1.401 0.889 0.541 0.380 0.159 0.070
-0.2°K | 0.839 0.889 1.102 0.677 0.468 0.239 0.108 0.034
-0.3’K | 0.858 0.900 0.893 0.571 0.400 0.146 0.075 0.017
-0.5°K | 0.867 0.895 0.732 0.474 0.342 0.085 0.053 0.008

3.4.2. AFSA=R

BTD & A&st7] f8lix Adgd A5+ COMSSE vt 7les 3kl Qe
MTSAT A5 & o] &3kqlth AFE7IZEE A7) BF Q1A elA Atz #5d 55 A
stlth. o] W o2 35 SAAFE vlustr] flal 22 71 OMIOA #5535 Al A+
7F e s oKtk OMIOA -3 Al A= 4bZEell #F2]ado] o] &5 = o3& AW HhAL
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